Introduction
============

The preferred treatment methods for popliteal cysts have been conservative. As for the symptomatic cysts, open resection has been preferred. However, open resection has resulted in higher recurrence and more frequent cosmetic problems[@B1],[@B2]. Studies of the pathogenesis of popliteal cysts have shown that they are associated with intraarticular pathology and valvular mechanism[@B3],[@B4], thus, it implies that the correction of the valvular mechanism can prevent the recurrence of cysts. With recent advances in arthroscopic techniques, arthroscopic treatment for popliteal cyst could be effective for both cysts and associated intra-articular pathology[@B3],[@B5]. The purpose of this study was to evaluate the clinical results of direct arthroscopic excision of popliteal cyst using a posteromedial portal and 70 degree arthroscope without additional skin incision.

Materials and Methods
=====================

From January 2003 to January 2010, 111 cases of 105 patients with popliteal cysts were treated arthroscopically. The patients included 24 men and 81 women. The average age was 57 years (range, 30 to 80 years). The popliteal cysts were located in the right knee in 60 cases, in the left knee in 45 cases, and in both knees in 6 cases. To evaluate the intra-articular lesions, preoperative magnetic resonance imaging (MRI) was performed in all patients ([Fig. 1](#F1){ref-type="fig"}). At 2 years postoperatively, ultrasonography or MRI was performed again to detect the recurrence.

The main complaint of the popliteal cysts consists of popliteal pain and discomfort. Patients underwent conservative treatment for about 2.8 years. Of them, 67 patients underwent aspiration of cysts before visiting our hospital.

The criteria for the operative treatment included an MRI detected cystic lesion accompanied by symptoms associated with an intra-articular lesion, recurrent popliteal cysts after aspiration, and mass-like symptoms such as swelling, pain and limitation of motion in the knee joint.

1. Surgical Technique
---------------------

The patients underwent arthroscopic surgery under general or spinal anesthesia in the supine position. Routine arthroscopic examination of the knee joint was performed through the standard anterolateral portal with 30 degree arthroscopy. Having examined the intra-articular pathologies in the knee joint, we fixed the arthroscopy shell, removed the arthroscopy and reinserted the closing rod. The arthroscope was redirected toward the posteromedial compartment from the anterolateral portal through the intercondylar notch with the knee at 60 degree flexion. We examined the presence of the capsular fold in the posteromedial wall by 30 degree arthroscopy and proceeded with inserting the spinal needle into the borderline which was composed of the medial collateral ligament (MCL), medial gastrocnemius and semimembranous with knee at 90 degree flexion. While inserting the needle, the knee joint was visualized by transillumination to avoid the vessel. If the position of the needle is proper, we incised the skin and made a posteromedial portal. Maintaining the arthroscopic field by 30 degree arthroscopy, a probe was inserted to find the connection opening to the cyst. We resected the capsular fold by using the shaver, arthrocare and arthroscopic scissor ([Fig. 2](#F2){ref-type="fig"}). After excision of the capsular fold, 30 degree arthroscope was advanced into the cystic wall. To obtain a wider field of cystic inner cavity, we changed the 70 degree arthroscopy to obtain a wider operative field ([Fig. 3](#F3){ref-type="fig"}). We kept a 70 degree arthroscopy via an anterolateral portal and an arthroscopic shaver was inserted into the cystic wall via the posteromedial portal ([Fig. 4](#F4){ref-type="fig"}), Avoiding the tendon, vessel and nerve injury, we removed the materials like the loose fragment and band in the cystic wall completely ([Fig. 5](#F5){ref-type="fig"}). Associated intra-articular disorders, such as tears of the medial meniscus, chondral lesions, and synovitis were then treated via the arthroscopic procedure. Once a hemo-vac drain was inserted into the space by posteromedial portal, a compressive dressing was applied. Operation time was from 20 to 40 minutes depending on the combined injury.

2. Postoperative Treatment
--------------------------

We removed H-vac drain 2 days after surgery. Then, partial weight bearing with crutch and active-passive motion was started. Full weight bearing was permitted from 1 week after surgery in patients who had not been treated by microfracture technique.

3. Evaluation
-------------

In all cases, preoperative MRI was performed to detect a combined intraarticular pathology. At 2 year postoperatively, follow-up ultrasonography (77%) or MRI (23%) was performed to detect the recurrence of cysts. We used Rauschning and Lindgren criteria for clinical evaluation.

Results
=======

Meniscal lesions were most commonly found in 67 cases (60.3%), 52 of which were medial meniscus tears. The type of tear includes degenerative horizontal tear in 44 cases and complex tear in 5 cases. In the other cases, we discovered degenerative osteoarthritis in 44 cases (39.6%), synovitis and synovial hypertrophy in 26 cases (23.4%), chondromalacia and cartilage defect of patellofemoral joint in 5 cases (4.5%), plica syndrome in 4 cases (3.6%) and loose body in 1 case (1%) ([Table 1](#T1){ref-type="table"}).

We found the transverse capsular fold in all the patients and the type of posteromedial wall according to Johnson classification[@B6] was type 1 in 12 cases, type 2 in 80 cases and type 3 in 19 cases. After 2 years, all cysts were not palpated and neither could we find the recurrence of cysts on a postoperative MRI ([Fig. 6](#F6){ref-type="fig"}). No one complained about pain or limitation in daily activities. Functional evaluation was performed using Rauschning and Lindgren[@B7] criteria. On the clinical evaluation, all patients ended up with grade 1 ([Table 2](#T2){ref-type="table"}). One patient had a 1 degree burn injury at the posteromedial portal site by a shaver and 4 patients had hematoma formation, but this was resolved after compression and rest.

Discussion
==========

The principle finding of this study was that 70 degree arthroscopy improved visual field within the popliteal cyst so that we could excise the cyst wall completely, which resulted in reduced recurrence rates. Although the operative techniques of popliteal cysts differ from author to author[@B8], arthroscopic resection is being actively attempted, as of recently[@B9]. The popliteal cyst is almost never an isolated pathology in an adult knee. An open surgical excision cannot be considered as a definitive solution in most patients. We believe that addressing the opening or rather the connection between the joint cavity and cyst is a key procedure for completely excising the cyst. Arthroscopic procedures have several benefits. They are relatively simple, allow early rehabilitation, require minimal incision, and effectively address any concomitant intraarticular pathologies, and most importantly, they can remove the opening of the cyst[@B10]. The frequency of recurrence, popliteal pain and limitation of motion after simple surgical resection[@B11],[@B12], as well as intraoperative position change following the simple surgical resection, lead to such change in the therapeutic strategy.

Reportedly, the causes of popliteal cyst include trauma, osteoarthritis[@B13], rheumatoid arthritis[@B2],[@B14],[@B15], meniscal tear[@B5],[@B16], and loose body. Johnson et al.[@B6] described the frequency of injury in the medial meniscus tear as 68%, in osteoarthritis as 81%, in loose body as 38%, in edema as 35%, and in cartilage injury of the patellofemoral joint as 30%. In our study, medial meniscal tear and osteoarthritis occurred respectively at 47% and 40% frequency, similar to that of Johnson.

With an understanding of pathogenesis that a valvular mechanism of capsular fold and continuous unidirectional flow from the joint cavity to the cyst, many authors noted that intra-articular joint pathology must be corrected during the surgery for reducing the recurrence[@B3],[@B5]. To prevent the recurrence of cyst, Sansone and De Ponti[@B4] reported the importance of removal of the valve and unidirectional flow. Johnson et al.[@B6] typed cysts according to the anatomic structure of the posteromedial capsular wall. Type III has a transverse band and a comminuted hole. In the past, as a method of treating this hole, Hughston et al.[@B17] performed a simple capsular suture, Childress[@B16] described an augmentation using the tendon of the gastrocnemius and semimembranous. Rauschning[@B12] performed a pedicled graft of the medial head of the gastrocnemius. However, in this method, the gastrocnemius and semimembranosus are incorporated together and the split is difficult. This can prevent precise capsular suture, and the suture site can rupture because of the increased pressure during the flexion and extension exercise of the knee joint[@B14].

Rauschning and Lindgren[@B7] described that the correction of joint pathology for removal of the unidirectional flow was more important than the methods of the operative techniques. Lindgren and Willen[@B18] noted that in about 50% of normal adults, a connection exists between the knee joint cavity and the gastrocnemius-semimembranosus bursa, even without a popliteal cyst. Sansone and De Ponti[@B4] reported that no weakness of the joint structure and no complications occur despite an enlargement of the posteromedial capsular hole. Ahn and Ko[@B9],[@B11] reported that the enlargement of the posteromedial connecting hole of about 5 mm could converse the unidirectional flow to the bidirectional flow. If any shift of the fluid occurs between the joint and the cyst, spontaneous reabsorption occurs because of the bidirectional flow.

Our technique is arthroscopic direct cystic excision using a 70 degree arthroscopy to obtain a more accurate operative field and posteromedial portal for resection of capsular fold and cystic wall by shaver and scissors. Our technique is different from that of Ahn\'s[@B7],[@B8],[@B18] in the absence of additional skin incision for the insertion of the shaver, removal of a cystic wall and detect the capsular fold in the posteromedial wall while enlarging the opening. All cases had no recurrence and excellent functional outcomes more than 2 year after surgery.

This study has a few limitations. First, there was no comparison group. Second, we focused on the cyst recurrence. Therefore, we did not evaluate the various scores for clinical results.

Conclusions
===========

Direct arthroscopic excision using 70 degree arthroscopy and posteromedial portal can correct the valvular mechanism of capsular fold and reduce the complications with no additional skin incision at the popliteal area. We have experienced no recurrence and excellent clinical results at the minimum 2 year follow-up.

![Large popliteal cyst detected in (A) sagittal T2 and (B) axial view of magnetic resonance imaging on the right knee.](ksrr-24-235-g001){#F1}

![(A) An arthroscopic view shows the transverse band with probe inserted via posteromedial portal on the right knee. (B) The opening between popliteal cyst and joint space can be seen on the right knee.](ksrr-24-235-g002){#F2}

![(A) We can see the partial cystic wall within a cyst via 30 degree arthroscopy, (B) however, we can see more wide cystic wall within cyst via 70 degree arthroscopy.](ksrr-24-235-g003){#F3}

![(A) Operative photography. (B) Schematic drawing of 70 degree arthroscopy is introduced within popliteal cyst via anterolateral portal, and then arthroscopic shaver is introduced within popliteal cyst via posteromedial portal on the left knee. m: medial meniscus, l: lateral meniscus, a: anterior cruciate ligament, p: posterior cruciate ligament.](ksrr-24-235-g004){#F4}

![(A, B) We can excise cystic wall inner side with shaver and can avoid subcutaneous capillary vessels injury via 70 degree arthroscopic view. (C) Arthroscopic view show complete cystic excision on the right knee. All procedures were done within cyst without additional skin incision.](ksrr-24-235-g005){#F5}

![At 2 year after surgery, a follow-up axial view magnetic resonance imaging show elimination of the popliteal cyst on the right knee.](ksrr-24-235-g006){#F6}
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Clinical Results of Popliteal Cyst Excision (Rauschning and Lindgren)
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Values are presented as number of cases.
